Comparison of neuropathogenicity of poliovirus in two transgenic mouse strains expressing human poliovirus receptor with different distribution patterns.
In order to determine the influence of poliovirus receptor (PVR) expression on poliovirus cell tropism and neuropathogenesis, two transgenic (tg) mouse models were produced in which PVR was expressed under the transcriptional control of the human PVR gene promoter (hg-PVR mice) and the CAG promoter (CAG-PVR mice). Then the pathogenicity of poliovirus after intracerebral inoculation of the type 1 Mahoney strain was compared. These showed completely different clinical and pathological changes. In the former, the expression of PVR in neurons in the central nervous system (CNS) conferred susceptibility to poliovirus, and a paralytic disease that resembled the human poliomyelitis occurred. In the latter, PVR expression was detected in glial and ependymal cells in addition to the neurons. Paralysis of the limbs and death were rarely observed and mice survived without showing substantial clinical abnormality. Histopathological examination revealed that glial and ependymal cells also became susceptible to poliovirus infection. Poliovirus antigens were mainly detected in ependymal and glial cells and hippocampal neurons near the lateral ventricles in the brain, but were not frequently detected in neurons in the brainstem unlike in the hg-PVR mice. The levels of viral antigens and virus recovered from the CNS of CAG-PVR mice began to decrease as early as 2 days after inoculation, which suggested induction of a fast immune response. These results suggest that the neuropathogenicity of poliovirus changes markedly depending on the specific expression of the PVR molecule in the CNS.